Abstract: In this paper we will report the results of nation-wide surveys on employee health conducted and published by the Ministry of Labour in 1982Labour in , 1987Labour in , and 1992. The subjects were approximately 20,000 employees in 1982, approximately 15,000 in 1987, and approximately 16,000 in 1992, from throughout Japan. Using the results of the surveys, we will show trends in the status of employee work-related stress, as well as trends in means of relaxation over the past decade. The percentage of employees with work-related stress among all subjects gradually increased as follows: 50.6% in 1982, 55.0% in 1987, and 57.3% in 1992. The percentage of employees with work-related stress increased remarkably from 1982 through 1992 among the following groups: the 50-59 age group in males; employees in the electricity, gas, heat and water-supply industries; those in the real estate industry; administrative and managerial workers; employees of large establishments with more than 5,000 employees; and employees performing shift work involving no night duty. The problem of "human relationships in the workplace" was associated with the increasing stress levels among 50-59-year-old males, 40-49-year-old females, employees of large establishments with more than 5,000 employees, those in the real estate industry, and service workers. In terms of means of relaxing to relieve fatigue and stress, employees tended to engage in active pursuits such as "eating out and shopping" and "driving and traveling" over the past decade. In 1992, on the other hand, 22.0% of males and 5.9% of females selected "smoking" as a means of relaxation. This shows the need for stress management in the workplace in order to prevent health problems related to smoking.
Introduction
The prevention and control of occupational disease has long been an important issue in the field of occupational health. There is a direct cause-and-effect relationship between occupational hazards and disease, e.g., lead fumes and lead poisoning.
Recently, WHO has also emphasized the control of work-related disease'. Work-related diseases are multifactorial, and the work environment and work performance *To whom correspondence should be addressed .
contribute to the causation and progress of the diseases. WHO
gives some work-related diseases as examples, e.g., hypertension, ischaemic heart disease, chronic non-specific respiratory disease, and locomotor disorders.
Over the past decade in Japan, work environments have changed as follows: increase in automatically controlled and machine-paced work due to innovations in high technology, increase in the number of older workers, increase in the employment of female workers, and increase in the number of service industries. As a result of these work environmental changes, work performance changed as well. Individual workers feel various stress related to these changes. Workrelated stress plays an important role in the development and progress of many work-related diseases. Therefore, we will report trends in the status of employee work-related stress over the past decade based on the results of a nationwide survey on employee health conducted and published by the Ministry of Labour, Japan.
Stress is known to cause behavioral changes, such as smoking, that may themselves be factors contributing to ill health2~. These behavioral changes represent one of the means of relaxing to relieve tension, anxiety, or other psychological situations involving stress. Therefore, the means of relaxing to relieve stress plays an important role in the prevention of ill health associated with stress. In addition, we will discuss employee trends in terms of the means of relaxation from work-related stress over the past decade.
Subjects and Methods
The Ministry of Labour conducted a survey every five years on employee health through a self-administered questionnaire in order to obtain useful background data for occupational health administration. We will report the results obtained through the past three surveys conducted in 19823, 19874, and 19925>. The subjects were selected by the two-step stratified selection method in each survey. Establishments were first selected by the two stratifying criterion: the kind of industry and size of establishment. The selection rate was determined in accordance with the industrial structure according to the size of establishment throughout Japan in each survey year. Tables 1 and  2 show the distribution of the total population (total establishments and total employees), which is the amount of the selected population divided by the selection rate. In 1982, the distribution of the total population was not published. The Ministry of Labour officially published all data only in percentage (%) form. Among all the published data, we will report only the stress-related data, which was the percentage of "employees with high levels of anxiety, distress, and stress in work and daily work life" (whom we refer to as "employees with workrelated stress"); the details of the work-related stress; and the means of relaxing to relieve fatigue and stress. The details of work-related stress were "qualitative and quantitative workload" (in 1992, this was divided into two items: "qualitative workload" and "quantitative workload") , "suitability for work ," "human relationships in the workplace," "promotion and salary increase," "personnel reshuffling," "removal with transfer," "leaving for new post without family" (not included in 1982), "job after retirement and old age," and "others." The subjects feeling work-related stress were instructed to select up to three applicable items. The details of means of relaxation were "sleep and rest," "sports ," "drinking," "eating out and shopping," "playing mahjong and pachinko," "watching TV (listening to the radio)," "reading," "driving and traveling" ("driving" in 1982), "hobby involving practice" ("practice" in 1992), "chatting ," "sightseeing and art appreciation" (in 1987 and 1992), "smoking" (in 1992), "singing to a taped musical accompaniment" (in 1992), and "others." Subjects selected all applicable items from among these choices.
In this report, we will first discuss trends in the percentage of employees with work-related stress by age, gender, industry, occupation, working hours, and other work-related factors. Next, among the groups with a remarkable increase in stress from 1982 to 1992, we will discuss trends in the details of stress. Finally, we will report trends in the means of relaxing to relieve fatigue and stress. Table 3 shows the percentage of employees with workrelated stress by gender and age group in 1982, 1987, and 1992. The proportion gradually increased from 50.6% in 1982 to 57.3% in 1992 (+ 6.7%). The increase among females (+ 7.4%) was greater than that for males (+ 6.6%). In the 50-59 age group in males (+ 13.2%) and the 40-49 age group in females (+ 11.4%), the proportion increased remarkably. Tables 4 and 5 show trends in the percentage of employees with work-related stress by industry and occupation, respectively. In the finance and insurance industry and among professional, technical, and research workers, the percentages were high in all surveys. In the electricity, gas, heat, and water supply industry the percentage increased significantly (+ 21.0%). In the real estate industry and among administrative and managerial workers, service workers, and communication workers, there was also a large increase in percentage. Table 6 shows the trend in the percentage of employees with work-related stress by the size of establishment in 1987 and 1992. In 1982, the percentage by the size of establishment was not reported by the Ministry of Labour. In establishments with more than 5,000 employees, the percentage increased sharply (+ 17.5%) from 1987 to 1992. On the other hand, the percentage decreased in the establishments with 100-299 employees. Table 7 shows employee stress status by working style.
Night-duty employees tended to feel more work-related stress than non-night-duty employees. In every survey, employees performing non-shift work involving night duty showed the highest percentage of work-related stress. Particularly among employees performing shift work involving no night duty, there was a remarkable increase in the percentage of workrelated stress between 1982 and 1987. Employees with longer working hours showed a higher percentage of work-related stress in each survey year (Fig.  1 ). In the group with 10 or more actual working hours per day, the percentage was approximately twice that of the group with 6 or fewer actual working hours. The percentage increased from 1982 to 1992 regardless of the length of working hours.
2) Details of work-related stress Table 8 shows the details of work-related stress among the subjects with such stress. "Qualitative and quantitative workload" represented the highest percentage, followed by "human relationships in the workplace ," in all surveys. In 1992, the percentage for "qualitative workload" was approximately the same as that for "quantitative workload" among females. Among males, on the other hand, the There were several details with increasing trends among some groups in which employees with work-related stress Table 5 . Percentage (%) of employees with work-related stress by occupation 11. Means of relaxation to relieve fatigue and stress Table 9 shows the means of relaxation to relieve fatigue and stress among all employees. "Sleep and rest" accounted for more than 70%, making it the most common means of relaxing, followed by "drinking," "watching TV (listening to the radio)," and "sports." Compared to females, male employees tended to select "sports," "drinking alcohol," "playing mahjong and pachinko ," and "smoking" as means of relaxing to relieve fatigue and stress. Female employees, on the other hand, tended to select "eating out and shopping," "chatting ," and "singing to a taped musical accompaniment."
Among both males and females, the percentage of "eating out and shopping" and "driving and traveling" increased remarkably from 1982 to 1992. On the other hand, the percentage of "hobby involving practice" and "sightseeing and art appreciation" decreased among both males and females. Tables 10 and 11 show the distribution of the means of relaxation for males and females by age group, respectively.
We excluded the data for employees more than 60 years of (Table 2) . Among both males and females, the younger employees tended to select "sports," "driving and traveling," "eating out and shopping," "chatting," and "smoking" more often than the older employees . The younger female employees tended to select "sleep and rest" more than the older female employees. On the other hand, the older employees tended to select "watching TV (listening to the radio)" among both males and females, and "drinking" among males, more than the younger employees. Among males aged 50-59 and females aged 40-49, the percentage for many items increased from 1982 to 1992. Both males and females in nearly every age group, showed an increase in the percentage for "eating out and shopping" and "driving and traveling." Among males, the older employees showed a larger increase in the percentage for "driving and traveling" than the younger employees. In 1992, 22.0% of males and 5.9% of females selected "smoking" as a means of relaxing to relieve fatigue and stress .
Among both males and females the younger employee tended to select "smoking."
Discussion
There is still no clear definition of the word "stress."
In a broad sense, stress includes all interactions between environmental acts and host reactions, including both physical and psychological reactions.
In this report, we use the term "employee with work -related stress" in the broad sense of "employee with high levels of anxiety , distress, and stress in work and daily work life." I. Trends in employee stress status 1) Percentage of employees with work-related stress
The work environment has changed dramatically over the past decade, as follows: increased technological innovation, increase in the number of older workers and the size of the female labor force, and increase in the size of the service industry. As a result of these changes, the percentage of employees with work-related stress has gradually increased from 50.6% in 1982 to 57.3% in 1992. In the service, fmance, and insurance, and real estate industries, the number of employees has been constantly increasing over the past 30 years, and the number of employees in these industries represented more than 30% of all employees in 19926>. These changes in industrial structures influenced employee stress status. The finance and insurance and real estate industries showed a large increase in percentage of employees with Y SHIMIZU et al.
work-related stress. The employee's role in the organization influences his or her stress status. It has been pointed out that those in managerial, clerical, and professional occupations may be especially prone to occupational stress related to role conflict'. Our research supported this claim: the percentage of employees among professional, technical, and research workers with work-related stress was high in every survey, and the percentage increased remarkably among administrative and managerial workers.
It has been reported that long working hours are associated with fatigue8, psychological distress9>, perceived stress10~ and working-life dissatisfaction10>. Our results also supported this finding: employees with longer actual working hours showed a higher percentage of stress. In Japan, the total working hours per year at establishments with 30 or more employees has been consistently declining since 1989, falling to less than 2,000 hr in 199211). Nevertheless, the percentage of employees with work-related stress increased from 1987 to 1992. Other work-related factors in addition to working hours would also be associated with the increase in workrelated stress.
Shift work had a detrimental effect on some workers, including circadian rhythm disturbance12,13), increased fatigue12-lay, and sleep disturbance12-15~. It has been reported that workers' complaints, fatigue, and dissatisfaction related to shift work increased in the order of day shift, evening shift, and midnight shift16~. We showed a similar result: those performing shift work involving night duty showed a higher percentage of stress than those performing shift work involving no night duty in 1982 and 1992. On the other hand, those performing non-shift work involving night duty showed the highest percentage of stressful employees in every survey. It has been pointed out that susceptibility to stress caused by shift work related to health problems and social problems differs by age and gender17 ' 18) . Therefore, age and gender should be considered in the investigation of stress differences related to working style.
2) Details of work-related stress
The choice of stress details in the questionnaire were changed slightly in each survey, e.g., "qualitative and quantitative workload" was divided into two choices, "qualitative workload" and "quantitative workload ," in 1992. Despite these increases in the number of choices, the subjects were consistently instructed to select up to three applicable responses. Therefore, all percentages tended to decline from 1982 to 1992. Nevertheless, stress related to human relationships in the workplace increased among female employees and service workers. Nearly 60% of the female employees selected human relationships in the workplace. As a result of the increase in the female labor-force participation rate and the number of service industries, human relationships in the workplace will also play an important role in stress management. A previous study reported that interpersonal conflict in the workplace and lack of social support from supervisors, colleagues, and subordinates were related to job stress and psychological strain19~. Another study also showed that poor relationships with supervisors were significantly related to mental health20> In our study, human relationships in the workplace was associated with the increase in the employee stress among many groups. Establishing good human relationships and social support in the workplace is one of the excellent means of mitigating occupational stress.
II. Means of relaxation to relieve fatigue and stress
Employees' means of relaxing to relieve fatigue and stress have changed over the past decade. It is interesting to note that among groups with a large increase in stress, e.g., among males 50-59 years of age and females 40-49 years of age, the percentage for many means of relaxation increased. It has been suggested that the more stress employees felt, the greater effort they tended to make to relax from the stress.
Younger employees tended to relax in many ways. Older workers, on the other hand, tended to relax in several restricted ways, such as "sleep and rest," "watching TV (listening to the radio)," "drinking" (among males), and "eating out and shopping" (among females) . The increase in "driving and traveling" among older male employees is worthy of notice.
The increase in active forms of relaxation such as "eating out and shopping" and "driving and traveling" are considered beneficial to workers' health. However, 22.0% of males and 5.9% of females selected smoking as a means of relaxing to relieve fatigue and stress in 1992. Younger employees also tended to select "smoking" as a means of relaxing, among both males and females. Kathryn et al.21~ reported that among workers, those in higher-strain jobs smoked more heavily than those in lower-strain positions, and were more likely to have increased the amount they smoke. Smoking has a detrimental effect not only on the smokers' health but also on that of non-smokers'. In the workplace, exposure to environmental tobacco smoke is known to be related to respiratory symptoms in non-smokers22~. Therefore, passive smoking is now an acknowledged health risk, which is a public health liability for employers23~. In order to prevent 449 these detrimental effects on non-smokers' health and enable smokers and non-smokers to establish good human relations in their work, the "Guidelines on Workplace Smoking Control Measures" were announced by the director general of the Labour Standards Bureau to the director general of each prefectural Labour Standards Office in February 1996 in Japan. Good compliance to this guideline in the workplace, a major site of passive smoke exposure, is expected to be achieved. Controlling smoking in the workplace is necessary, and stress management related to smoking is essential.
